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Key indicators: single-crystal X-ray study; T = 1 73 K; mean ct(C-C) = 0.004 A; 
R factor = 0.044; wR factor = 0.119; data-to-parameter ratio = 15.1. 



In the title compound, C 2 6H 2 3N0 2 , the dihedral angles 
between the pyrrole ring and the two phenyl rings are 
58.1 (6) and 71.5 (5)°. The mean planes of the 5-methyl- 
benzene ring and the carboxyl group are twisted by 89.5 (3) 
and 22.1 (9)°, respectively, from the pyrrole ring. In the crystal, 
weak C— H- ■ O interactions lead to supramolecular layers in 
the ab plane. 

Related literature 

For previous munchnone-based approaches to atorvastatin, 
see: Pandey & Rao (2004); Park et al (2008); Roth et al. 
(1991). For other examples of the synthesis of pyrroles via 1,3- 
dipolar cycloadditions with munchnones, see: Lopchuk & 
Gribble (2011a,fo); Lopchuk et al. (2013). For related crystal 
structures, see: Grassi et al. (2002); Fang et al. (2012); Donohoe 
et al. (2010); Sun et al. (2004); Zhang et al. (2011). 



Data collection 

Agilent Xcalibur (Eos Gemini) 

diffractometer 
Absorption correction: multi-scan 

(CrysAlis PRO and CrysAlis 

RED; Agilent, 2012) 

= 0.720, r max = 1.000 

Refinement 

R[F 2 > 2a(F 2 )] = 0.044 

wR(F 2 ) = 0.119 

S = 1.06 

3991 reflections 

264 parameters 

H-atom parameters constrained 
Ap milx = 0.24 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 



12873 measured reflections 
3991 independent reflections 
3525 reflections with / > 2a(I) 
R in , = 0.041 



Ap mi „ = -0.20 e A 

Absolute structure: Flack 

parameter determined using 1348 
quotients (Parsons et al., 2013) 

Absolute structure parameter: 
0.02 (18) 
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C17-H17B-01' 


0.99 


2.56 


3.177 (3) 


120 


C26-H26.4- ■ 02" 


0.98 
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138 


Symmetry codes: (i) — x - 


h 2, y - 1, -z - 


V |; (ii) -x H 


-l,y -\,-z + \. 





Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis RED (Agilent, 2012); 
program(s) used to solve structure: SUPERFLIP (Palatinus et al., 
2012); program(s) used to refine structure: SHELXL97 (Sheldrick, 
2008); molecular graphics: OLEX2 (Dolomanov et al, 2009); software 
used to prepare material for publication: OLEX2. 
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Supporting information for this paper is available from the IUCr 
electronic archives (Reference: TK5295). 



Ph COOMe 



Me 



xy 



Experimental 

Crystal data 

C 26 H 23 N0 2 
M, = 381 .45 
Orthorhombic, P2 l 2 l 2 1 
a = 8.8056 (2) A 
b = 10.6638 (2) A 
c = 21.8315 (5) A 



N Ph 
CH 2 Ph 



V = 2050.00 (8) A J 
Z = 4 

Cu Ka radiation 
\jl = 0.61 mm -1 
T = 173 K 

0.28 x 0.22 x 0.12 mm 
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Methyl 1 -benzyl-5-methyl-2,4-diphenyl-1 H-pyrrole-3-carboxylate 
Justin M. Lopchuk, Gordon W. Gribble and Jerry P. Jasinski 

1 . Chemical context 

2. Structural commentary 

During the course of our studies toward a total synthesis of atorvastatin, methyl l-benzyl-5-methyl-2,4-diphenyl-l//- 
pyrrole-3-carboxylate (I), a pentasubstituted pyrrole, was generated from the reaction of a munchnone with methyl 3- 
phenylpropiolate. Previously published work on munchnone -based routes toward atorvastatin found that the key 
munchnone cycloadditions were either low yielding or unselective and delivered 1 : 1 mixtures of regioisomers (Pandey et 
al, 2004; Park et al, 2008; Roth et al, 1991). However, our recent studies on the 1,3-dipolar cycloaddition of 
miinchnones showed that high regioselectivies can be obtained by proper selection and combination of the munchnone, 
dipolarophile, and solvent (Lopchuk et al, 2011a, Lopchuk et al, 201 16; Lopchuk et al, 2013). 

A variety of related highly substituted pyrrole crystal structures have been reported including A^-((2-methyl-4,5-di- 
phenyl-l//-pyrrole-3-carbonyl)oxy)benzamide (Grassi et al, 2002), A f ,l,5-tribenzyl-4-(2-chlorophenyl)-2-methyl-l//- 
pyrrole-3-carbothioamide (Fang et al, 2012), l-(2-benzyl-5-isopropyl-4-phenyl-l//-pyrrol-3-yl)-2-methylpropan-l-one 
(Sun et al, 2004), 5-(4-fluorophenyl)-2-isopropyl-A r ,4-diphenyl-l//-pyrrole-3-carboxamide (Donohoe et al, 2010), and 
l-(2-benzoyl-5-isopropyl-4-phenyl-177-pyrrol-3-yl)-2-methylpropan-l-one (Zhang et al, 2011). In continuation of our 
work on munchnone-based routes this paper reports the crystal structure of the title compound, (I), C26H23NO2, 

In (I), the dihedral angles between the mean planes of the two phenyl rings (C5-C10 and CI 1-C16) with that of the 
pyrrole ring (N1/C1-C4) are 58.1 (6) and 71.5 (5)°, respectively (Fig. 1). The mean planes of the 5-methyl benzene ring 
(C18-C23) and carboxyl group (01/02/C24/C25) are also twisted by 89.5 (3) and 22.1 (9)°, respectively, from that of the 
pyrrole ring. In the crystal, while no classical hydrogen bonds are observed, weak C — FLO intermolecular interactions 
are observed (Table 1) which lead to supramolecular layers in the ab plane. 

3. Supramolecular features 

4. Database survey 

5. Synthesis and crystallization 

Around bottom flask was charged with A^-benzoyl-jV-benzylalanine (424 mg, 1.5 mmol), methyl 3-phenylpropiolate (80 
mg, 0.5 mmol), and dry THF (20 ml). The reaction was placed under nitrogen and AyV'-diisopropylcarbodiimide (234 ml, 
1.5 mmol) added at room temperature. The mixture was heated to reflux for 24 h (Fig. 2). The reaction was cooled to 
room temperature and concentrated in vacuo. The residue was directly purified by flash chromatography to afford pyrrole 
I as a clear, colorless oil which solidified upon standing (158 mg, 83%). Pyrrole I was obtained as the major isomer (96:4 
ratio of 1:11). Single crystals suitable for diffraction were grown from dichloromethane (slow evaporation) at ambient 
temperature [M.pt. 454- 455 K]. 
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6. Refinement 

All of the H atoms were placed in their calculated positions and then refined using the riding model with atom — H 
lengths of 0.95 A (CH), 0.99 A (CH 2 ) or 0.98 A (CH 3 ). Isotropic displacement parameters for these atoms were set to 1.2 
(CH, CH 2 ) or 1.5 (CH 3 ) times t/ eq of the parent atom. Idealized methyl groups were refined as rotating. 

Computing details 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO (Agilent, 2012); data reduction: CrysAlis 
RED (Agilent, 2012); program(s) used to solve structure: SUPERFLIP (Palatinus et al., 2012); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: OLEX2 (Dolomanov et al, 2009); software used to prepare 
material for publication: OLEX2 (Dolomanov et al, 2009). 



Figure 1 

ORTEP drawing of (I), C26H23NO2, showing the labeling scheme with 30% probability displacement ellipsoids. 
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Figure 2 

Reaction scheme for C26H23NO2. 



Methyl 1 -benzyl-5-methyl-2,4-diphenyl-1 H-pyrrole-3-carboxylate 



Crystal data 



C 2 6H2 3 N0 2 
M r = 381.45 
Orthorhombic, P2)2i2i 
a = 8.8056 (2) A 



b = 10.6638 (2) A 
c = 21.8315 (5) A 
V= 2050.00 (8) A 3 
Z=4 



Acta Cryst. (2014). E70, o338-o339 



sup-2 



supplementary materials 



/7YAAA\ OAO 

/<(000) = 808 


ju = 0.61 mm 


D = 1 236 Me rrT 3 


T= 173 K 


fn Y a raHiatinn J = 1 S41 8 A 

V- LI 1\IA 1 dUldLUJll, A l.JtlO .rt 


ah tgU-itii, vvjivjuiicaa 


r^pll narnmpfprc from 4^S0 rpflpntmnc 

V-'Vll Uul Cllllt LVl 5 1HJ111 1 t'llVC' HVJllo 


VJ.Z.O \J " \J , 1Z. 111111 


(9 = 4.1-72.4° 




Z)ata collection 




Agilent Xcalibur (Eos Gemini) 


T mm = 0.720, T mm = 1 .000 

nun u • i u y * iiiax * 


diffractometer 


12873 measured reflections 


Radiation source: Enhance (Cu) X-ray Source 


3991 independent reflections 


Graphite monochromator 


3525 reflections with / > 2a(I) 


Detector resolution: 16.0416 pixels mm" 


A int — U.U41 




ft = 72 6° ft ■ = 4 1 ° 

'-'max /^..U , (/ m in 1 


Absnrntinn rorrprtion' multi-span 


h = -10— >10 


(CrvsAlis PRO and CrvsAlis RED- Aeilent 


k= —13 — 


2012) 


/ = -26— >26 


Refinement 




Refinement on F 2 


Hydrogen site location: inferred from 


Least-squares matrix: full 


neighbouring sites 


R[F 2 > laiF 2 )] = 0.044 


H-atom parameters constrained 


wR(F 2 ) = 0.119 


w= l/[a 2 (F 2 ) + (0.069 IP) 2 ] 


5= 1.06 


where P = {F 0 2 + 2F 2 )/3 


3991 reflections 


(A/ < r) max < 0.001 


264 parameters 


A/w = 0.24 e A" 3 


0 restraints 


i\Omin — U.ZU e A 


Primary atom site location: structure-invariant 


Absolute structure: Flack parameter determined 


direct methods 


using 1348 quotients [(/ + )-(/")]/[(/ + )+(/")] 




(Parsons et al, 2013) 




Absolute structure parameter: 0.02 (18) 


Special details 




Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 


covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 


torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 


An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 


Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 


x y 


z XI *IU 


01 0.9445 (2) 0.4206 (2) 


0.84521 (12) 0.0598 (7) 


02 0.7077(2) 0.43820(19) 


0.87973 (9) 0.0393 (5) 
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0.72021 (10) 0.0315 (5) 


CI 0.6106(3) 0.1444(2) 
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C2 0.6162 (3) 0.2209(2) 


0.80673 (12) 0.0286 (5) 
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A AA/IO" /1 *2S 

U.UU4 / (13) 


A AA 10 / 1 IS 

U.UUlB (13) 


C1U 


a ao /in i x 
U.U34y (14J 


A A/1 AT /1 CS 

U.U4UJ (13) 


A A1 C/l / 1 /IS 

U.U334 (14) 


A AAO 1 /1 OS 

— U.UU21 (12) 


A AAA/1 /1 1 S 
—\)M\JW (11) 


A AAAO /1 1 S 

U.UUUs (11) 


Cll 


A AO O 1 H 1\ 

U.U321 (13) 


A AO C A / 1 /IS 

U.U3M) (14) 


A rtlOC / 1 OS 

U.U2o3 (12) 


A A AO C 1 1 AS 

— O.OOzo (1U) 


A AAAA / 1 AS 
U.UUUU (1U) 


A AAC 1 / 1 AS 

-U.UU51 (1U) 


C12 


A A/1 AO /I ?\ 

U.U4U9 (13) 


A AO C /I ^1 Ct 

U.U334 (13) 


A A/1 A 0 /1 CS 

U.U443 (13) 


A AAA/l /1 OS 

-U.VvVQ (IZ) 


A AA/l 1/1 OS 

U.UU41 (12) 


A AACO /1 IS 

-U.UU3 / (13) 


C13 


A AC 1 O / 1 OS 

U.U31 / (lo) 


a nicn / 1 zcs 
O.U33y (16) 


A A/1 0 £ /I £\ 

U.U436 (16) 


A AATO / 1 OS 

— U.UU 1 Z (Iz) 


A AAC A / 1 A S 

U.UU3U (14) 


A AAAO / 1 OS 
U.UUU/ (12) 


C14 


A A/1 10/1 £S 

U.U412 (16) 


A ACAO /1 OS 

U.U3U0 (1 /) 


a nnn /1 os 
V.ViZU (13) 


A A1 00 /1 OS 

— U.Ulzo (lz) 


A AAAO /1 1 S 

U.UU60 (11) 


A AAC1 /1 IS 

— U.UU33 (13) 


C15 


(1 A1U / 1 CS 

U.U316 (13) 


A ACO A / 1 OS 

o.io/y (i /) 


A A/1 1 0 /1 f \ 

U.U413 (13) 


A AA 1 1 / 1 OS 

U.UU13 (12) 


A AAOO / 1 1 S 

U.WZZ (11) 


A AAO A / 1 OS 

— 0.UU34 (13) 


C16 


A AO CI /1 /IS 

U.U331 (14) 


A A/1AO /1 CS 

U.U4U2 (13) 


A A/1 a/; /1 cs 

U.U4U6 (13) 


A AA1 A /1 1 S 
U.UU1U (11) 


A AA1 C /1 IS 

— U.UU13 (11) 


A AACO /1 OS 

U.UU32 (12) 


CI / 


A AO ZCC / 1 /1\ 

U.U363 (14) 


A AO OO / 1 /I S 

U.U3 /3 (14) 


U.U32S (13) 


A AA*3 O / 1 1 S 
U.UU35 (11) 


A AAAC / 1 1 S 

— U.UUU3 (11) 


A AAO A / 1 1 S 
— U.UU/y (11) 


/"MO 

Clo 


a nno /i a s 
U.Ujjo (14) 


a A/i n /1 cs 
U.U413 (13) 


A AO Ifl /1 /IS 

U.U3iy (14) 


A AA/IO* /1 OS 

— U.UU4 / (lz) 


A AA/1"7 /1 AS 

U.UU4 / (1U) 


A AAAO /1 1 S 
U.UUVZ (11) 


pin 

Civ 


A f\A ACi 1 1 £S 

U.U449 (16) 


A A/1 CD / 1 os 

U.U43y (lo) 


A A/1 /II / 1 £S 

U.U443 (16) 


A A AO 1 / 1 /I S 

— U.UU21 (14) 


A AAOO /I 1\ 

U.UvZ 1 (13) 


A AA1 O /1 OS 

U.UUls (13) 


C2U 


A ACO /OS 

U.U38 (2) 


A A^O /OS 

U.U62 (2) 


A A/TA /OS 

U.U6U (2) 


A AA/I A / 1 TS 

-u.uu4y (1 /) 


A AA/1 A / 1 OS 

—UMwU (1 /) 


A AO A O / 1 OS 

U.U243 (lo) 


C21 


A A/CA /OS 

u.uoy (z) 


a An /i /o s 
0.1W4 (3) 


A AO O A / 1 OS 

U.U3 /4 (1 /) 


A A 1 /OS 

— 0.U16 (z) 


A AAC 1 / 1 £S 

— U.UU31 (16) 


A AO A C / 1 AS 

U.U243 (ly) 


C22 


0.086 (3) 


0.090 (3) 


0.0295 (16) 


-0.013 (2) 


-0.0009 (17) 


-0.0045 (17) 


C23 


0.064 (2) 


0.058 (2) 


0.0362 (15) 


0.0005 (16) 


0.0042 (14) 


-0.0082 (15) 


C24 


0.0309 (13) 


0.0313 (13) 


0.0325 (13) 


-0.0025 (10) 


-0.0015 (10) 


0.0001 (11) 


C25 


0.0581 (19) 


0.0387 (16) 


0.0369 (15) 


0.0006 (14) 


-0.0044 (14) 


-0.0110(12) 


C26 


0.0351 (14) 


0.0369 (14) 


0.0440(16) 


-0.0066 (11) 


-0.0027 (12) 


-0.0084 (12) 



Geometric parameters (A, ") 



01— C24 


1.202 (3) 


C13— H13 


0.9500 


02— C24 


1.337 (3) 


C13— C14 


1.376 (4) 


02— C25 


1.442 (3) 


C14— H14 


0.9500 


Nl— CI 


1.379 (3) 


C14— C15 


1.378 (4) 


Nl— C4 


1.368 (3) 


C15— H15 


0.9500 


Nl— C17 


1.465 (3) 


C15— C16 


1.390 (4) 


CI— C2 


1.377(4) 


C16— H16 


0.9500 


CI— C26 


1.499(4) 


C17— H17A 


0.9900 


C2— C3 


1.433 (3) 


C17— H17B 


0.9900 


C2— C5 


1.477 (4) 


C17— C18 


1.511 (4) 


C3— C4 


1.388 (4) 


C18— C19 


1.381 (4) 


C3— C24 


1.465 (4) 


CI 8— C23 


1.381 (4) 


C4— Cll 


1.482 (4) 


C19— H19 


0.9500 


C5— C6 


1.394 (4) 


CI 9— C20 


1.392 (5) 


C5— C10 


1.395 (4) 


C20— H20 


0.9500 


C6— H6 


0.9500 


C20— C21 


1.380 (6) 


C6— C7 


1.387 (4) 


C21— H21 


0.9500 


C7— H7 


0.9500 


C21— C22 


1.374 (6) 


C7— C8 


1.381 (5) 


C22— H22 


0.9500 


C8— H8 


0.9500 


C22— C23 


1.383 (5) 


C8— C9 


1.385 (5) 


C23— H23 


0.9500 


C9— H9 


0.9500 


C25— H25A 


0.9800 


C9— C10 


1.385 (4) 


C25— H25B 


0.9800 


C10— H10 


0.9500 


C25— H25C 


0.9800 


Cll— C12 


1.394 (4) 


C26— H26A 


0.9800 


Cll— C16 


1.386 (4) 


C26— H26B 


0.9800 
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C12— H12 
C12— C13 

C24— 02— C25 
CI— Nl— C17 
C4— Nl— CI 
C4— Nl— C17 
Nl— CI— C26 
C2— CI— Nl 
C2— CI— C26 
CI— C2— C3 
CI— C2— C5 
C3— C2— C5 
C2— C3— C24 
C4— C3— C2 
C4— C3— C24 
Nl— C4— C3 
Nl— C4— Cll 
C3— C4— Cll 
C6— C5— C2 
C6— C5— CIO 
CIO— C5— C2 
C5— C6— H6 
C7— C6— C5 
C7— C6— H6 
C6— C7— H7 
C8— C7— C6 
C8— C7— H7 
C7— C8— H8 
C7— C8— C9 
C9— C8— H8 
C8— C9— H9 
CIO— C9— C8 
CIO— C9— H9 
C5— CIO— H10 
C9— CIO— C5 
C9— CIO— H10 
C12— Cll— C4 
CI 6— Cll— C4 
C16— Cll— C12 
Cll— C12— H12 
C13— C12— Cll 
C13— C12— H12 
C12— C13— H13 
C14— C13— C12 
C14— C13— H13 
C13— C14— H14 
C13— C14— C15 
C15— C14— H14 



0.9500 
1.381 (4) 

116.0(2) 

124.5 (2) 
109.9 (2) 

125.6 (2) 

121.2 (2) 

108.3 (2) 
130.3 (3) 
106.6(2) 
124.3 (2) 
128.8 (2) 

129.3 (2) 

107.7 (2) 
123.0 (2) 

107.4 (2) 

122.5 (2) 

129.8 (2) 

120.8 (2) 

118.2 (2) 

120.9 (2) 
119.6 
120.9 (3) 
119.6 
119.8 

120.3 (3) 
119.8 
120.3 

119.4 (3) 
120.3 
119.7 

120.5 (3) 
119.7 
119.7 

120.6 (3) 
119.7 
119.8 (2) 
121.5 (2) 
118.7(3) 
119.7 
120.5 (3) 
119.7 
119.8 
120.4 (3) 
119.8 
120.1 
119.8 (3) 
120.1 



C26— H26C 



C14— C15— H15 
C14— C15— C16 
C16— C15— H15 
Cll— C16— C15 
Cll— C16— H16 
C15— C16— H16 
Nl— C17— H17A 
Nl— C17— H17B 
Nl— C17— C18 
H17A— C17— H17B 
C18— C17— H17A 
C18— C17— H17B 
C19— C18— C17 
C23— CI 8— C17 
C23— CI 8— C19 
C18— C19— H19 
CI 8— CI 9— C20 
C20— CI 9— HI 9 
CI 9— C20— H20 
C21— C20— C19 
C21— C20— H20 
C20— C21— H21 
C22— C21— C20 
C22— C21— H21 
C21— C22— H22 
C21— C22— C23 
C23— C22— H22 
CI 8— C23— C22 
CI 8— C23— H23 
C22— C23— H23 
01— C24— 02 

01— C24— C3 

02— C24— C3 
02— C25— H25A 
02— C25— H25B 
02— C25— H25C 
H25A— C25— H25B 
H25A— C25— H25C 
H25B— C25— H25C 
CI— C26— H26A 
CI— C26— H26B 
CI— C26— H26C 
H26A— C26— H26B 
H26A— C26— H26C 
H26B— C26— H26C 



0.9800 



119.9 

120.2 (3) 
119.9 

120.4 (3) 
119.8 
119.8 
108.6 
108.6 
114.8(2) 
107.5 
108.6 
108.6 

123.0 (3) 

118.1 (3) 
118.9(3) 
119.9 

120.3 (3) 
119.9 
119.8 
120.3 (4) 
119.8 
120.4 

119.3 (3) 
120.4 
119.8 

120.5 (4) 
119.8 
120.7 (4) 
119.6 
119.6 

122.4 (3) 
125.0(3) 
112.6(2) 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
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N 1 — CI — C2 — C3 


-0.3 (3) 




C5 — C2 — C3 — C24 


-4.4 (4) 


XT 1 /"< 1 A < ^ /-if 

Nl — CI — C2 — C5 


-175.1 (2) 




C5 — C6 — C7 — C8 


-0.2 (5) 


XT 1 /"< /l nil /-i 1 /■» 

Nl — C4 — Cll — C12 


105.7 (3) 




C6 — C5 — C10 — C9 


A C / A\ 

0.5 (4) 


JN 1 — C4 — L 1 1 — C 1 6 


HA C\ ( A \ 

-74.9 (4) 




C6 — C7 — C8 — C9 


1 1 SC\ 

1.1 (5) 


xt 1 z"" 1 1 i /" " 1 o f A 1 a 

Nl — Cl7 — C18 — C19 


21.3 (4) 




C7 — C8 — C9 — C 1 0 


1 ^ /f \ 

-1.2 (5) 


XT 1 f * \ H /"< 1 O 

N l — C 1 7 — C 1 8 — C23 


1 f 1 1 /I \ 

-161.1 (3) 




/-i o /T\ /^ i A /if 

C8 — C9 — C10 — C5 


A A /f \ 

0.4 (5) 


C 1 — N 1 — C4 — C3 


0.5 (3) 




C 1 0 — C5 — C6 — C7 


-0.6 (4) 


C • a XT 1 f ' A /"* 1 1 

C 1 — JN 1 — C4 — C 1 1 


~\ H A A 

-174.4 (2) 




n 1 1 /"■< 1 /"I 1 -) 1 A 

Cll — C 1 z — C 1 J — C 1 4 


0.9 (5) 


f ' 1 XT 1 /~i 1 "7 /" 1 o 

CI — Nl — C17 — CI 8 


80.0 (3) 




C12 — Cll — C16 — C15 


0.1 (4) 


C 1 — C2 — C3 — C4 


0.6 (3) 




C12 — C13 — C14 — C15 


A A /C\ 

0.0 (5) 


C 1 — Lz — Co — Cz4 


1 *7A A fi \ 

—179.0 (3) 




C 1 3 — L 1 4 — C 1 5 — L 1 6 


f\ C\ f A\ 

-0.9 (4) 


C 1 — C2 — C5 — Co 


C A H / A\ 

-59.7 (4) 




C 1 4 — C 1 5 — C 1 o — L 1 1 


A O /C \ 

0.8 (5) 


C 1 — C2 — C5 — C 1 0 


1 18.3 (3) 




C16 — Cll — C12 — C13 


-1.0 (4) 


C2 — C3 — C4 — Nl 


-0.7 (3) 




/~i 1 ^ x T 1 /~i 1 /— > o 

C17 — Nl — CI — C2 


178.6 (2) 


C2 — C3 — C4 — C 1 1 


173.8 (3) 




C17 — Nl — CI — C26 


3.4 (4) 


Cz — C3 — Cz4 — (J 1 


157.7 (3) 




XT 1 /"« A f~~* o 

C 1 7 — N 1 — C4 — C3 


-178.2 (2) 


C2 — C3 — C24 — 02 


-22.4 (4) 




/~< 1 'I X T 1 /~> ^ /~1 \ A 

C17 — Nl — C4 — Cll 


6.9 (4) 


C2 — C5 — Co — C7 


177.4 (3) 




f ^ A PI f • A o /"I 1 A Z" 1 ^ A 

C 1 7 — C 1 8 — C 1 9 — C20 


1 HH 1 \ 

177.1 (3) 


C2 — C5 — C 1 0 — C9 


-177.5 (3) 




nin /"<10 n^') 

C 1 7 — L 1 o — Czi — Lzz 


-176.7 (3) 


C3 — C2 — C5 — Co 


126.6 (3) 




nin /"<1A r^Hf\ ni 

L 1 8 — L 1 v — LzO — Cz 1 


A A /C\ 

0.0 (5) 


C3 — C2 — C5 — CIO 


-55.4 (4) 




C 1 9 — C 1 8 — C23 — C22 


0.9 (5) 


C3 — C4 — Cll — C12 


-67.9 (4) 




C19 — C20 — C21 — C22 


A 1 //"\ 

-O.l (6) 


C3 — C4 — C 1 1 — C 1 6 


111 C /"> \ 

111.5 (3) 




CzU — Lz 1 — Czz — Czi 


0.6 (6) 


f • A XT 1 /" < 1 f "~\ 

C4 — N 1 — C 1 — C2 


A 1 /T\ 

-0.1 (3) 




C2 1 — C22 — C23 — C 1 8 


1 A //"\ 

-1.0(6) 


IN 1 — 1 — v^zo 






h'i pis r"io <~">n 


U.4 


C4— Nl— C17— C18 


-101.5 (3) 




C24— C3— C4— Nl 


178.9 (2) 


C4— C3— C24— 01 


-21.8 (4) 




C24— C3— C4— Cll 


-6.7 (4) 


C4— C3— C24— 02 


158.1 (2) 




C25— 02— C24— 01 


1.6(4) 


C4— Cll— C12— C13 


178.4 (3) 




C25— 02— C24— C3 


-178.3 (2) 


C4— Cll— CI 6— CI 5 


-179.3 (3) 




C26— CI— C2— C3 


174.3 (3) 


C5— C2— C3— C4 


175.1 (2) 




C26— CI— C2— C5 


-0.6 (4) 


Hydrogen-bond geometry (A, °) 


D — H—A 




D — H 


R-A D-A 


D — R-A 


cn—mwov 




0.99 


2.56 3.177 (3) 


120 


C26— H26^-02" 




0.98 


2.59 3.383 (3) 


138 



Symmetry codes: (i) -x+2, y-l/2, -z+3/2; (ii) y-1/2, -z+3/2. 
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